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CLAIMS 



[Claim(s)] 

[Claim 1] By releasing opening about the eel which plugged up opening with the gas outlet side with the plug 
only about the eel which does not carry out a plug by the entrance side, and carried out the plug by the entrance 
side, while blockading eel opening by the side of a gas inlet with a plug every other piece In the honeycomb 
mold filter which passes the pore of a support wall surface and passed gas The alumina coating layer formed in 
the side-attachment- wall front face of a eel on which opening by the side of a gas inlet is released, The rare 
earth metal oxide supported by this whole alumina coating layer and the catalyst metal which consists of a kind 
of platinum group metals supported by only the amount of [ of said alumina coating layer ] gas inlet flank at 
least are provided. And it is the catalyst filter for particulate removal with which this front face is characterized 
by coming to give coppering to extent which is not covered completely on the front face of said alumina coating 
layer at least. 

[Claim 2] The catalyst filter given in the 1st term of a patent claim characterized by said rare earth metal oxides 
being cerium oxide, lanthanum dioxides, or those multiple oxides. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention removes the particulate discharged by internal combustion engines, such as a diesel power plant, 
and relates to the catalyst filter for particulate uptake used in order to purify exhaust air. 
[Description of the Prior Art] 

Since a carcinogenic substance is included in the particulate discharged by internal combustion engines, such as 
a diesel power plant, it has been an important technical problem on environmental sanitation to remove this. For 
this reason, with the filter prepared in the exhaust air system, uptake of the particulate is carried out and the 
approach of burning the particulate which carried out uptake in heat sources, such as an oil burner, a gas oil 
burner, and an electric heater, is performed conventionally. Moreover, by the diesel-power-plant system, the 
method of burning the particulate which carried out uptake is proposed by delaying the injection time of a jet 
pump, generating the hydrocarbon and carbon monoxide of non-**, and using the heat of reaction at the time of 
oxidizing by the oxidation catalyst which this unbumt gas supported in the filter (refer to JP,58-72611,A and 
JP,58-187511,A). 

In the above-mentioned approach, ceramic FURUTA which has the particle filter (henceforth a honeycomb 
mold filter) of honeycomb structure and a three-dimensional network, the thing further depended on wire wool 
or a wire mesh are conventionally used for particulate uptake. Moreover, in the filter for particulate uptake of 
these former, that with which copper, silver, cobalt, manganese, palladium, etc, were supported as an oxidation 
catalyst is also known. 

Fig. 2 shows the cross-section structure of the conventional honeycomb mold filter currently indicated by JP,58- 
185919,A. In this drawing, 1 is ceramic monolith support which has honeycomb structure. Cel opening 2a by 
the side of the gas inlet of this support is blockaded with the plug 3 every other piece. Cel opening 2b by the 
side of a gas outlet is closed with a plug 3 only about the cel by which entrance-side opening 2a is not 
blockaded, and opening 2b is opened about the cel which gave the plug to the entrance side. Therefore, the pore 
of the cel side attachment wall 4 is passed, exhaust gas flows, as the ** Fig. Nakaya mark showed, and 
prehension removal of the particulate accompanied in that case is carried out. 
[Problem(s) to be Solved by the Invention] 

Since the several micrometers - dozens of micrometers pore prepared in the cel side attachment wall by taking 
up the both ends of honeycomb support with a plug by turns as mentioned above is passed and gas flows, the 
honeycomb mold filter has the advantage with particulate collection efficiency higher than other filters. 
However, when burning the particulate by which uptake was carried out in a burner, an electric heater, etc., only 
the front face and the center of filter section of a filter bum, and there is a problem that the flammability of the 
filter periphery section is bad. 

In view of the above-mentioned situation, this invention solves the trouble in the conventional honeycomb mold 
filter, and its particulate collection efficiency is high, and it tends to offer the catalyst filter for particulate 
removal excellent in flammability. 
[Means for Solving the Problem] 

The catalyst filter for particulate removal by this invention By releasing opening about the cel which plugged up 
opening with the gas outlet side with the plug only about the cel which does not carry out a plug by the entrance 
side, and carried out the plug by the entrance side, while blockading cel opening by the side of a gas inlet with a 
plug every other piece In the honeycomb mold filter which passes the pore of a support wall surface and passed 
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gas The alumina coating la|(j^rmed in the side-attachment-wall front f^^>f a eel on which opening by the 
side of a gas inlet is released. The rare earth metal oxide supported by this whole alumina coating layer and the 
catalyst metal which consists of a kind of platinum group metals supported by only the amount of [ of said 
alumina coating layer ] gas inlet flank at least are provided. And on the front face of said alumina coating layer, 
this front face is characterized by coming to give coppering to extent which is not covered completely at least. 
As a metal of the platinum group metals used for this invention, platinum, palladium, and a rhodium are 
suitable. 

Moreover, as a rare earth metal oxide, cerium oxide, lanthanum trioxides, or these multiple oxides are desirable. 
In the usual case, it sinks in as ion, and these rare earth metal oxide is converted into an oxide at a subsequent 
baking process. 

The coppering in this invention can be formed using non-electric-field plating liquid. If a deposit covers all the 
front faces of an alumina coating layer in that case, the catalyst front face where the catalyst made to support is 
effective cannot be offered. Therefore, it is necessary to form coppering in extent used as the enveloping layer 
by which metallizing was carried out completely. In order to obtain the coppering of such a condition, the about 
two 0.0005 - 0.005 g/cm amount of plating is desirable. Moreover, although coppering is enough if it forms 
only in said alumina coating layer front face, the whole honeycomb mold filter may be covered. 
In addition, in order to raise particulate flammabihty further, it is desirable to prepare an electric heater so that it 
may stick to the front face of a honeycomb mold filter. 

Next, the catalyst filter for particulate removal of this invention sticks like 1 voice, and it explains more 
concretely with reference to Fig. 1 . In addition, in this drawing, the same reference number was given to the 
same part as the conventional example of Fig. 2 </A> . 

The coating layer 6 of an alumina is formed in the eel side-attachment-wall front face of the conventional 
honeycomb mold filter shown in Fig. 2 with this catalyst filter. Like illustration, the alumina coating layer 6 is 
formed only in the side attachment wall of a eel with which the gas inlet side is released. A rare earth metal 
oxide is supported by this alumina coating layer 6 at the whole, and a kind of platinum group catalyst metal is 
supported at least by the part which is further equivalent to 6a of the alumina coating layer of Fig. 2 the gas inlet 
side of a honeycomb mold filter. Therefore, only the rare earth metal oxide is supported by 6a parts for both the 
rare earth oxide and the platinum metal again at the part of 6b. Furthermore, the coppering layer 6 is put on the 
above-mentioned coating layer 6. This deposit 6 is imperfect as a coating layer, therefore the front face does not 
have metallic luster. 

In addition, the alumina coating layer 6 is formed only in the side attachment wall of a eel with which the gas 
inlet side is released as mentioned above because particulate most which is contained in gas is caught by the 
side here so that clearly from the gas stream shown by the arrow head. That is, it is because the catalyst for 
burning a particulate is useless even if it is enough and it prepares it in the part in which a particulate hardly 
exists if it exists in the side by which a particulate is caught. 
[Function] 

Since the platinum group metals which were excellent in oxidization activity at the gas inlet side of a 
honeycomb mold filter are supported, the particulate ignitionability of the catalyst filter for particulate removal 
of this invention is good. And since the rare earth metal oxide which has an activated-alumina stabilization 
effect and has the co-catalyst effectiveness to a platinum group is supported by the whole alumina coating layer 
and plating processing of the alumina coat layer top is further carried out with the good copper of heat transfer 
at the whole, the particulate which lit by the before [ a filter ] side carries out combustion propagation at the 
backside [ a filter ] at the whole. 
[Example] 

Water absorption processing of the example 1 honeycomb mold filter was carried out, and after coating the 
slurry containing an activated alumina with the bottom of the suction conditions of 10 - 200mmHg, it dried at 
250 degrees C. Subsequently, calciumO.SM/** was supported with the cerium-nitrate solution, and it calcinated 
at 700 degrees C for 1 hour. Thus, to the gas inlet side of the obtained honeycomb mold filter, PdC12 water 
solution was used and Pdlg/** was supported. Furthermore, after being immersed in the mixed water solution 
of SnC12 and HCl for 10 minutes and rinsing this sample enough, it was inmiersed in PdC12 water solution for 5 
minutes, and rinsed enough again. Furthermore, the mixing ratio of CuS04 water solution and a HCHO solution 
was immersed in the solution of 1:1 in this sample, and Cu0.3M/** was plated. 
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Thus, about the obtained hlljjj^comb mold catalyst filter, particulate coufl^n efficiency was measured and 
ignition temperature and a combustion rate were measured on condition that SV=8600Ifr-l. The result is shown 
in Table 1. 

The coat of the activated alumina was carried out for the example 2 honeycomb mold filter like the example 1, 
0.1 5M/** support of La and Ce was done in the lanthanum nitrate and the cerium-nitrate water solution after 
desiccation, respectively, and it calcinated at 700 more degrees C for 1 hour. Thus, to the gas inlet side of the 
obtained honeycomb mold filter, PdC12 water solution was used, PdO.Sg/** was supported, and 0.5g / ** was 
further supported for Rh using RhC13 water solution. Furthermore, CuO.BM/** was plated like the example 1. 
Thus, about the obtained honeycomb mold catalyst filter, particulate collection efficiency, ignition temperature, 
and a combustion rate as well as an example 1 were measured. The result is shown in Table 1. 
The coat of the activated alumina was carried out for the example 3 honeycomb mold filter hke the example 1, 
after desiccation, 0.3M/** support of a lanthanum nitrate was done, and, subsequently it was calcinated at 700 
degrees C for 1 hour. In this way, to the gas inlet side of the obtained honeycomb, the chloroplatinic acid 
solution was used and Ptlg/** was supported. Furthermore, Cu0.3M/** was plated like the example 1. 
Particulate collection efficiency, ignition temperature, and a combustion rate as well as an example 1 were 
measured using the honeycomb mold catalyst filter obtained above. A result is as having been shown in Table 
1. 

About the base material (with activated-alumina coat layer nothing, catalyst metal nothing, and no coppering) of 
an example of comparison 1 honeycomb mold filter, particulate collection efficiency, ignition temperature, and 
a combustion rate as well as an example 1 were measured. The result is shown in Table 1. 
Water absorption processing of the example of comparison 2 honeycomb mold filter was carried out, and the 
coat of the slurry containing an activated alumina was carried out under the suction conditions of 10 - 
200mmHg, and after drying at 250 degrees C, it calcinated at 700 degrees C for 1 hour. The whole was made to 
support PdO.Sg/** using PdC12 water solution, and RhO.Sg/** was made to support further to this sample. 
In this way, particulate collection efficiency, ignition temperature, and a combustion rate as well as [ filter / 
which was obtained / honeycomb mold catalyst ] an example 1 were measured. The result is shown in Table L 
To the example of comparison 3 honeycomb mold filter, like the example 2 of a comparison, the coat of the 
activated alumina was carried out and it was calcinated. After being immersed in the mixed water solution of 
SnC12 and HCl for 10 minutes and fully rinsing this sample, it was immersed in PdC12 water solution for 5 
minutes, and rinsed enough again. Furthermore, the mixing ratio of CuS04 water solution and a HCHO solution 
was immersed in the solution of 1:1 in this sample, and the plating sample of Cu0.3M/** was obtained. 
In this way, when particulate collection efficiency, ignition temperature, and a combustion rate as well as an 
example 1 were measured using the obtained honeycomb mold catalyst filter, the result shown in Table 1 was 
obtained. 

Pdlg/** was supported to the gas inlet side of a filter at the whole using PdC12 water solution to the sample 
which calcinated the activated alumina behind the coat in the honeycomb mold filter like the example 2 of 
example of comparison 4 comparison. Furthermore, Cu0.3M/** was plated with the same approach as the 
example 3 of a comparison to this sample. 

In this way, when particulate collection efficiency, ignition temperature, and a combustion rate as well as an 
example 1 were measured about the obtained honeycomb mold catalyst filter, the result shown in Table 1 was 

obtained. 

After carrying out the coat of the activated alumina like the example 2 of a comparison and supporting 
Ce0.3M/** to an example of comparison 5 honeycomb mold filter using a cerium-nitrate water solution, it 
calcinated at 700 degrees C for 1 hour. CuO and 3M/** were plated with the same approach as the example 3 of 
a comparison to this sample. 

When particulate collection efficiency, ignition temperature, and a combustion rate as well as [ filter / which 
was obtained above / honeycomb mold catalyst ] an example 1 were measured, it was shown in Table 1 and 

****** was obtained. 

After carrying out the coat of the activated alumina to the honeycomb mold filter like the example 2 of example 
of comparison 6 comparison and supporting Ce0.3M/** using a cerium-nitrate water solution, it calcinated at 
700 degrees C for 1 hour. To the gas inlet side of this sample, PdC12 water solution was used and Pdlg/** was 
supported. 
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m. ^ ■ ■■ 

In this way, about the obtailBPnoneycomb mold catalyst filter, particulat^ollection efficiency, ignition 
temperature, and a calcination modulus were measured like the example 1. A result is as having been shown in 
Table 1. 

When the particulate combustioh rate when reproducing 20 times, respectively was measured about example 4 
example 1 and the example 4 of a comparison, the result shown in Table 2 was obtained. 
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When comparing the result of the above-mentioned examples 1-3 with the result of the examples 2-6 of a 
comparison, the cerium and/or the lanthanum were supported in the honeycomb mold filter, and the platinum 
side element was supported to the gas inlet side of a honeycomb mold filter, and it improved about 10 to 16% 
according to about 10-60 degrees C and a particulate combustion rate with the particulate ignition temperature 
of this invention obtained by performing coppering to the whole so that clearly. Moreover, what supported the 
cerium is improving about ten times by the particulate combustion rate so that clearly from the comparison with 
the example 1 of Table 2, and the example 4 of a comparison. 
[Effect of the Invention] 

As explained in full detail above, the catalyst filter for particulate removal by ** has high particulate collection 
efficiency to this invention, and remarkable effectiveness, such as excelling in flammability, is done so. 
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